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SUMMARY
The goal of the study was to explore the role of age in survivors’ long-term adjustment to cancer ðn ¼ 155Þ.
Data, both quantitative and qualitative, was assessed at 3 months, 15 months, and 8 years after diagnosis.
A reference group from the general population ðn ¼ 120Þ was included to be able to distinguish the eﬀects
of cancer from those of aging. The ﬁndings showed that, in the ﬁrst year after diagnosis, survivors’
physical functioning (especially in those aged 45–65 years) was strongly aﬀected by cancer. In the long term,
their physical functioning was more aﬀected by aging. Regarding psychological functioning, survivors younger than
65 years reported more depressive symptoms than similar-aged references, but only at 3 months after diagnosis. In
the long term, younger survivors reported more cancer-related thoughts and a greater search for meaning in
the cancer experience than older survivors. Overall, the ﬁndings provide an intriguing description of the complex
and interwoven processes of age and aging in the process of adjustment to cancer. Copyright # 2004 John Wiley
& Sons, Ltd.
INTRODUCTION
A diagnosis of cancer can have a profound impact
on an individual’s well being, both in the initial
period after diagnosis as many years thereafter
(Ferrell et al., 1998; Fromm et al., 1996; Korn-
blith, 1998; Pasacreta, 1997; Schroevers et al.,
2001). As a result of the cancer and its treatment,
cancer patients may experience severe physical
impairment and feelings of depression and un-
certainty. Especially in the long-term, a substantial
number of cancer survivors also report the
experience of positive consequences of the illness,
such as changed priorities and a greater apprecia-
tion of life and themselves (Fredette, 1995; Pelusi,
1997; Wyatt and Friedman, 1996).
Although a diagnosis of cancer is a stressful
life-event for patients of all ages, the impact of
cancer and its treatment on well being is believed
to be strongly associated with patients’ age at the
time of diagnosis (Northouse, 1994). The normal
process of aging may aﬀect the process of
adjustment to cancer over time (Gotay and
Muraoka, 1998). In order to address these two
issues, we conducted a longitudinal study, follow-
ing three diﬀerent age groups of cancer survivors
over time from the period shortly after diagnosis
till eight years thereafter. To distinguish the eﬀects
due to cancer from those due to aging, we included
a reference group of individuals without cancer.
In the following paragraphs, we will review
the theoretical and empirical evidence regarding
the role of age in the process of adjustment
to cancer.
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Many cancer patients are in the age of 60 years
or older when they receive a diagnosis of cancer.
Therefore, they may suﬀer from other chronic
illnesses, functional disabilities, and general health
problems (e.g. less energy) which may, in addition
to cancer, impair their physical functioning (Grei-
mel et al., 1997; Mor, 1992). As the amount of
cancer-related physical problems declines in the
year after diagnosis (Ganz et al., 1996), aging and/
or other co-morbidities are likely to play an
important part in survivors’ long-term functioning
(Gotay and Muraoka, 1998).
Empirical studies generally found no signiﬁcant
relationship between patients’ age and the amount
of physical symptoms and functional limitations in
the ﬁrst year after diagnosis (De Haes et al., 1990;
Given et al., 1994; Kurtz et al., 1994; Wenzel et al.,
1999). However, among middle-term (1–5 years
after diagnosis) and long-term survivors (6–18
years after treatment), physical and role function-
ing signiﬁcantly declined as age increases (Bush
et al., 1995; Ganz et al., 1998).
Psychological functioning
According to the stress-coping model of Lazarus
and Folkman (1984) and Lazarus (1993), the
appraisal of the personal meaning of a stressful
event directs one’s coping strategies and ultimately
one’s adjustment to the situation. In the context of
a physical illness, the appraisal and adjustment
process is believed to be aﬀected by patients’ age
and developmental stage at the time of diagnosis
(i.e. where the patient is with respect to life cycle-
related biological, personal and social goals and
tasks) (Moos and Schaefer, 1984; Rowland, 1989).
Based on these ideas, it can be hypothesized that
younger and older cancer patients react diﬀerently
to a diagnosis of cancer.
Empirical studies showed that younger cancer
patients experience a greater threat and more
intrusive thoughts and depressive symptoms in the
ﬁrst months after diagnosis, than older patients
(Epping-Jordan et al., 1999; Schroevers et al.,
2003; Vinokur et al., 1990; Wenzel et al., 1999).
Among long-term cancer survivors, however, no
signiﬁcant relationship was found between age and
depressive symptoms (Weitzner et al., 1997). A
younger age has been associated with more health-
related worries and thoughts about a cancer
recurrence (Bush et al., 1995; Schover et al., 1995).
Search for meaning and positive consequences of
illness
As a result of the greater psychological impact
of a diagnosis of cancer, younger survivors may be
more likely to search for meaning in the cancer
experience; both in terms of causal attributions
(about the cause of cancer and the question ‘Why
me?’) and positive consequences of the illness
(Dirksen, 1995).
Only a few studies have examined the relation-
ship between age and a search for meaning in the
cancer experience. Dirksen (1995) found that
younger cancer survivors (5–20 years after diag-
nosis) were more likely to report a reappraisal of
life and changed priorities as a result of cancer
than older survivors. Salmon et al. (1996) showed
that younger survivors (0–17 years after diagnosis)
gained more appreciation of life from their illness,
compared to survivors older than 65 years.
Little is known to what extent such positive
consequences prompted by and attributed to the
cancer experience are related to a global sense of
meaningfulness in life. Similarly, little is known
about the relationship between age and a global
sense of meaningfulness in life. Life-span develop-
ment theories suggest that a global sense of
meaningfulness in life is not necessarily related to
age, yet its nature may diﬀer throughout the life
span (Erikson, 1963; Levinson, 1978). For in-
stance, individuals in the age of 40–50 years often
have a need to reﬂect and question the meaning
and direction of their life, which may aﬀect a
global sense of meaningfulness in life. Around the
age of 60 years and thereafter, people’s review of
life may inﬂuence a sense of meaning (or mean-
ingless) in life. It has been hypothesized that the
cancer experience may accelerate or strengthen
these processes (Rowland, 1989). Yet, as most
studies among cancer survivors focused on posi-
tive changes as a result of the cancer experience
rather than on a global sense of meaningfulness in
life, little is known about this topic.
Goal of present study
Previous studies provide evidence that age is of
importance in the process of adjustment to cancer.
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control group, it remains unclear to what extent
late problems in cancer survivors are due to cancer
or to co-morbidity and/or aging. Furthermore,
little is known about the course of functioning
over time, because most studies employed a cross-
sectional design, often with a wide variable time
after diagnosis. In addition, many studies exam-
ined correlations between age and outcomes, thus
overlooked the importance of distinguishing dis-
tinct age groups. Finally, many studies included
only a limited range of outcome measures and
failed to assess both negative and positive out-
comes.
We made an attempt to ﬁll in these gaps. Our
study: (a) included an age- and gender-matched
reference group of individuals without a history of
cancer from the general population, (b) had a
longitudinal study design with ﬁxed assessment
points in time since diagnosis, (c) focused on
negative and positive outcomes, (d) using quanti-
tative and qualitative data. Based on the adult
developmental model (Rowland, 1989), we distin-
guished three diﬀerent developmental groups:
younger or mature adults (younger than 45 years),
older adults (aged 45 to 65 years), and aging adults
(aged 65 years or older). To obtain a more
comprehensive knowledge of the role of age in
the adjustment to cancer, we examined: (1) age
diﬀerences in outcomes within the group of cancer
survivors and references separately, and (2)
diﬀerences in outcomes between cancer survivors
and similar-aged references.
METHOD
Study cohort
The study was conducted among cancer survi-
vors of a cohort of 475 cancer patients who had
previously participated in a study on the social
network and short-term adjustment of cancer
patients (De Ruiter, 1995; Van der Zee et al.,
1996). This study also included a cohort of 255
references from the general population without a
history of cancer.
Initial study. Patients were recruited from 12
hospitals in the northern part of the Netherlands,
with the assistance of the Dutch Cancer Registra-
tion of the Comprehensive Cancer Centre North
Netherlands (CCCNN). The inclusion criteria
were (a) age 18 years or older, (b) newly diagnosed
with cancer, (c) no distant metastases, (d) a life
expectancy of at least one year, and (e) informed
about the diagnosis of cancer. A letter containing
information about the project and a participation
form was attached to patients’ medical status and
their physician approached patients for participa-
tion in the study.
In the period from 1990 to 1992, 516 patients
returned a participation form. At 3 months after
diagnosis, 475 of the 516 (92%) eligible patients
entered the study. Patients were also interviewed
and ﬁlled out a questionnaire at 9 and 15 months
after diagnosis. In total, 403 patients (85% of 475)
participated at 15 months after diagnosis. The
main reasons for drop out during the ﬁrst year
ðn ¼ 72Þ were serious illness and death.
Based on the gender and age distribution
of the patient group, 559 references were selected
from the register oﬃce of ﬁve townships in
the same region as patients and sent a participa-
tion form. Of the 559 eligible references, 255
references (46%) participated in the ﬁrst interview.
The sociodemographic characteristics of this re-
ference group did not diﬀer signiﬁcantly from
those in the patient group. References were also
interviewed and ﬁlled out a questionnaire twice
with time intervals of 6 months. In total, 225
references (88% of 255) participated at 15 months
after diagnosis. The main reasons for drop out
ðn ¼ 30Þ were unwillingness to participate, the
impossibility to locate, or incomplete question-
naire data.
Follow-up study. At 15 months after diagnosis,
358 (of the 403) patients and 194 (of the 225)
references gave informed consent to be ap-
proached for a follow-up study. Of these persons,
102 patients and 27 references died in the following
7 years. For the present study, the 256 patients and
167 references that were still alive were sent an
information and participation form.
In total 206 (of the 256) cancer survivors
participated at 8 years after diagnosis. The main
reasons of non-response ðn ¼ 50Þ were ill health,
unwillingness to participate, and reluctance to talk
about the cancer experience. Compared to the 206
cancer survivors who participated at 8 years after
diagnosis, those who dropped out since the
ﬁrst interview (including those who died) were
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diagnosed with colorectal or lung cancer, a stage
III or IV, and treated with only radiotherapy or
chemotherapy ðp40:001Þ. In the 8 years following
diagnosis, 38 cancer survivors (18% of 206) had
experienced a recurrence or a new primary tumor
(of 13 cancer survivors, this information was not
available). In the present study, we focused on the
155 disease-free cancer survivors.
In total 128 (of the 167) references participated
in the follow-up study. The main reasons of non-
response ðn ¼ 39Þ were ill health and unwillingness
to participate. We excluded 8 references that were
diagnosed with cancer in the past 8 years, leading
to ﬁnal sample of 120 references. Compared to the
references that participated at 8 years after
diagnosis, those who dropped out since the ﬁrst
interview (including those who died) were signiﬁ-
cantly older ðp50:001Þ, lower educated, and less
often had a partner ðp50:05Þ.
Comparisons between the present sample of
cancer survivors ðn ¼ 155Þ and references ðn ¼
120Þ revealed no signiﬁcant diﬀerences in their
sociodemographic characteristics. Survivors’ mean
age at the time of diagnosis was 52 years;
references’ mean age was 51 years.
Instruments
For the present study, we used the data collected
at 3 months (T1), 15 months (T2), and 8 years
after diagnosis (T3). At all points in time, cancer
survivors and references ﬁlled out a self-report
questionnaire and they were interviewed at home,
using a semi-structured interview. At T3, the semi-
structured interview was followed by a qualitative
interview.
Physical functioning. Physical symptoms were
measured with the 17-item scale for Physical
symptom distress from the Rotterdam Symptom
Checklist (RSCL) (De Haes et al., 1990, 1996).
Persons were asked to indicate the degree to which
they had been bothered by each of the 17
symptoms (e.g. lack of appetite, fatigue, decreased
sexual interest, shortness of breath) during the last
week on a four-point scale (ranging from 1 to 4).
Cronbach’s alpha was 0.86 in survivors and 0.81 in
references.
Limitations in household activities were mea-
sured with the Groningen Activities Restrictions
Scale (GARS) (Kempen et al., 1993, 1996). The
scale consists of 7 items (e.g. doing light or heavy
household jobs, preparing meals). Persons were
asked to indicate the degree to which they are able
to do the activities on their own on a ﬁve-point
scale (ranging from 1 to 5). Cronbach’s alpha was
0.90 in survivors and 0.93 in references. Four
additional items were developed to measure
limitations in social activities (e.g. paying a visit
to someone, participating in outdoor activities).
Cronbach’s alpha was 0.82 in survivors and 0.86 in
references.
Psychological functioning. Depressive symp-
toms were assessed with the Dutch version of the
Center for Epidemiologic Studies Depression
(CES-D) scale (Bouma et al., 1995; Radloff,
1977; Weissman et al., 1977). Persons were asked
to indicate how often they felt each of the
symptoms during the last week on a four-point
scale (ranging from 0 to 3). In the present study,
we used a sum score based on the 16 negatively
formulated CES-D items, excluding the four
positively formulated items. In a previous study,
we found that this sum score was a more valid
measure of depressive symptoms (Schroevers et al.,
2000). The 16-item version still includes some
somatic items (e.g. lack of appetite and sleeping
problems) that may represent symptoms of depres-
sion and/or symptoms of cancer and its treatment.
Cronbach’s alpha was 0.89 in survivors and 0.90 in
references.
Positive consequences of illness were assessed
with the Silver Lining Questionnaire (SLQ), a 38-
item self-report questionnaire that measures a wide
variety of positive consequences of illness (Soderg-
ren and Hyland, 2000). On a 5-point scale (ranging
from 1 to 5), persons are asked to indicate whether
they agree or not (or no opinion) with each of the
statements (e.g. my illness helped me ﬁnd myself,
my illness strengthened my relationships with
others). An overall score is obtained by scoring
each item as 1 for responses ‘strongly agree’ and
‘agree’ and 0 for the responses ‘not sure’,
‘disagree’, and ‘strongly disagree’. Thus the total
score reﬂects the total number of items that the
patient agrees with. Cronbach’s alpha was 0.97 in
survivors.
Global sense of meaningfulness in life was
measured with the Life Regard Index (LRI), a
23-item self-report questionnaire (Battista and
Almond, 1973; Debats, 1990, 1998). The
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‘Framework’ (10 items) and ‘Fulﬁllment’ (13
items). The Framework scale measures the degree
to which individuals can envision their lives within
some meaningful perspective or have derived
a set of life goals (e.g. ‘I have a clear idea of
what I’d like to do with my life’). Fulﬁllment scale
measures the degree to which people see them-
selves as having fulﬁlled or being in the process of
fulﬁlling their life goals (e.g. ‘I feel that I live
fully’). On a 3-point scale (ranging from 1 to 3),
persons are asked to indicate whether they agree or
not (or had no opinion) with each of the
statements. For the Framework scale, Cronbach’s
alpha was 0.75 in survivors and 0.80 in references
and for the Fulﬁllment scale 0.88 and 0.90
respectively.
Qualitative interview. At 8 years after diagnosis,
a uniquely designed interview (based on extensive
literature review and pilot-interviews) collected
information about issues of particular concern to
cancer survivors. Survivors were asked about their
current physical functioning (including cancer-
related problems), current psychological function-
ing (including attentiveness to physical symptoms,
fear of recurrence, cancer-related thoughts), cur-
rent appreciation of their relationships, them-
selves, and life in general, and changes herein in
the past 8 years. When cancer survivors reported a
change, they were asked to indicate to what extent
cancer had inﬂuenced this change. The interview
was also conducted in the reference group, with
the exclusion of particular cancer-related issues.
The formulation of the questions was ﬁxed, so
that all interviewers asked the same questions in
the same way in every interview. The interviewers
were free to decide in which order to address the
issues and respondents were encouraged to talk
openly and at their own pace. At home, the
extensively trained interviewers coded the answers
of the respondents on one or more response
categories (which were unknown to the respon-
dent). The researcher and a research assistant
carefully checked all interviews including the
scoring.
Sociodemographic characteristics (gender, age,
education, and marital status) were collected
during a semi-structured interview. Disease-related
characteristics (site, stage, treatment) were derived
from the cancer registration from the Comprehen-
sive Cancer Centre North Netherlands. Informa-
tion about recurrence or new primary tumor
was collected during the semi-structured interview
at T3.
Statistical methods
First, Chi-square analysis was used to examine
diﬀerences among the three age groups in their
sociodemographic and medical characteristics.
The relationships among the outcome variables
were examined using Pearson’s correlation coeﬃ-
cients.
Analyses of variance (ANOVA) were performed
to examine age diﬀerences in outcomes in cancer
survivors and references separately. When the test
reached signiﬁcance ðp50:05Þ, post-hoc tests were
inspected to detect which age groups signiﬁcantly
diﬀered from each other. Analyses of variance
(ANOVA) were also performed to examine
diﬀerences in outcomes between similar-aged
survivors and references ðp50:05Þ. Thus, within
each age group, we examined diﬀerences in
outcomes between survivors and references. Multi-
variate analyses were performed to examine
whether the eﬀect of age was not due to the eﬀect
of other sociodemographic factors. Finally, quali-
tative data was analyzed using Chi-square analysis
ðp50:05Þ.
RESULTS
Sample characteristics
The sample characteristics are shown in Table 1.
In both groups, younger persons were more likely
to be living with a partner ðp40:001Þ and to be
higher educated (cancer survivors, p50:05; refer-
ences, p50:001). We also found signiﬁcant age
diﬀerences in cancer treatment ðp50:01Þ. Consis-
tent with previous studies (Coebergh et al., 1995),
younger cancer survivors were more often treated
with chemotherapy.
Intercorrelations
The intercorrelations among the outcome vari-
ables are presented in Table 2. Both in survivors
and references, higher levels of physical symptoms
and limitations in household and social activities
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depressive symptoms and lower levels of meaning
in life. In general, the strength of these associations
was similar in survivors and references, except
for the stronger negative relationship between
limitations in household activities and meaning
in life in cancer survivors. In cancer survivors, a
global sense of meaningfulness in life was asso-
ciated with the experience of positive consequences
of the illness.
Table 1. Sample characteristics of cancer survivors ðn ¼ 155Þ and references ðn ¼ 120Þ at 8 years after diagnosis
Cancer survivors References
545 45–65 565 545 45–65 565
ðn ¼ 46Þð n ¼ 73Þð n ¼ 36Þð n ¼ 40Þð n ¼ 62Þð n ¼ 18Þ
Gender (% female) 83 81 72 80 66 67
Marital status
a (% with partner) 91 75 56 93 81 39
Education
b (%)
Elementary 17 27 50 5 34 50
Lower 57 47 25 28 43 39
Middle 15 13 14 40 13 5
Higher 11 13 11 27 10 6
Site (%)
Breast 54 50 47
Colorectal 7 26 30
Gynecological 28 20 17
Lung 4 4 3
Other 7 3
Stage (%)
15 4 4 6 5 0
23 7 4 2 4 4
3–4 9 12 6
Treatment
c (%)
Surgery 46 41 53
Surgery and radiotherapy 15 30 22
Surgery and chemotherapy 20 7 }
Surgery, radio- and chemotherapy 17 14 }
Surgery and hormonal therapy } 36
Surgery, hormonal and radiotherapy } 41 4
Other 2 1 5
aSigniﬁcant age-diﬀerences in marital status, both in cancer survivors and references ðp40:001Þ.
bSigniﬁcant age-diﬀerences in education, in cancer survivors ðp50:05Þ and references ðp50:001Þ.
cSigniﬁcant age-diﬀerences in cancer treatment ðp50:01Þ.
Table 2. Intercorrelations among outcome variables in cancer survivors and references at 8 years after diagnosis
123456
1 Physical symptoms } 0.48 0.52 0.66  0.34  0.49
2 Household limitations 0.56 } 0.85 0.45  0.14  0.17
3 Social limitations 0.59 0.82 } 0.43  0.25  0.25
4 Depressive symptoms 0.66 0.47 0.45 }  0.32  0.56
5 Meaning in life: Framework  0.24  0.33  0.27  0.37 } 0.65
6 Meaning in life: Fulﬁllment  0.34  0.36  0.33  0.57 0.73 }
7 Positive consequences  0.01  0.15  0.16 0.06 0.35 0.23
Note. Correlations in survivors are below the diagonal, those in references are above the diagonal.
p 5 0.001; p 5 0.01; p 5 0.05.
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Age differences among cancer survivors. At 3 and
15 months after diagnosis (T1 and T2), survivors’
age was generally not signiﬁcantly related to the
level of physical symptoms and limitations
in household and social activities (see Table 3).
Only at T2, an older age was related to more
limitations in social activities ðp50:05Þ.A t8
years after diagnosis (T3), however, age was
signiﬁcantly associated with physical symptoms
ðp50:05Þ and limitations in household and social
activities ðp50:001Þ; survivors younger than 65
years reported fewer physical symptoms and
limitations than older survivors. The only excep-
tion was found in survivors aged 45–65 years. Their
level of physical symptoms was more comparable
to that in survivors aged 65 years or older. The
qualitative data showed that survivors younger
than 65 years were more likely to report cancer-
related physical problems (especially fatigue) than
older survivors (64 and 47% versus 31%, in the
three age groups respectively) ðp50:01Þ.
Age differences among references. At T1 and T2,
an older age was signiﬁcantly related to higher
levels of limitations in household and social
activities. At T3, age was signiﬁcantly related to
all three measures of physical functioning: physical
symptoms ðp50:01Þ and limitations in household
and social activities ðp50:001Þ.
Differences between cancer survivors and refer-
ences. At T1, survivors younger than 65 years
reported signiﬁcantly more physical symptoms and
limitations in household and social activities than
similar-aged references ðp50:001Þ. Also survivors
aged 65 years or older reported more limitations in
household ðp50:05Þ and social activities ðp50:01Þ
than similar-aged references. At T2, survivors aged
45–65 years still reported more physical symptoms
ðp50:05Þ and limitations in household and social
activities ðp50:01Þ than similar-aged references.
Survivors younger than 45 years reported elevated
levels of limitations in social activities, compared
to similar-aged references ðp50:05Þ. At T3,
only survivors aged 45–65 years still reported
Table 3. Age diﬀerences in outcome variables in cancer survivors and references at 3 months (T1), 15 months (T2), and 8 years (T3)
after diagnosis
Cancer survivors References
545 45–65 565 545 45–65 565
Physical symptoms
T1 24.30 (4.32) 25.30 (6.48) 25.00 (6.74) 20.78 (3.81) 21.29 (4.83) 21.61 (4.59)
T2 21.59 (3.60) 23.19 (6.14) 22.57 (4.77) 20.98 (5.04) 21.13 (4.22) 23.11 (5.50)
T3 22.56 (5.74)
z 25.18 (7.10)
y 25.83 (6.33) 20.85 (3.51)
zz 21.89 (4.70)
zz 25.22 (5.36)
Limitations in
household activities
T1 10.43 (4.68) 11.79 (5.97) 12.53 (6.07) 7.63 (2.00)
zz 7.61 (2.19)
zz 9.44 (2.96)
T2 8.76 (3.03) 9.11 (4.09) 10.86 (5.51) 7.83 (4.45)
z 7.55 (1.81)
z 9.78 (4.02)
T3 8.54 (3.57)
zzz 8.86 (3.99)
zzz 13.14 (7.41) 7.79 (1.47)
zzz 8.65 (4.67)
zzz 13.38 (7.14)
Limitations in social activities
T1 9.20 (4.88) 10.33 (4.98) 10.66 (5.01) 4.85 (2.44)
z 4.73 (1.85)
zz 6.28 (2.30)
T2 6.33 (3.48)
zz 7.07 (3.93)
z 8.74 (4.61) 4.85 (2.69)
zzz 5.37 (2.46)
zzz 8.06 (3.13)
T3 5.48 (2.64)
zzz 6.45 (3.47)
zzz 9.53 (5.60) 4.67 (1.24)
zzz 5.68 (3.53)
zzz 10.06 (4.95)
Depressive symptoms
T1 6.22 (5.84) 7.18 (6.88) 4.72 (4.75) 4.18 (4.54) 2.98 (3.85) 5.00 (4.93)
T2 5.13 (6.68) 5.14 (6.44) 4.58 (6.00) 4.33 (6.81) 3.06 (3.57) 4.33 (4.26)
T3 5.49 (6.83) 5.12 (6.18) 5.42 (4.57) 3.72 (4.29) 3.97 (4.46) 5.24 (4.88)
Meaning in life: framework
T3 26.76 (2.83)
zz 26.48 (3.22)
z 24.72 (4.00) 27.03 (3.01) 26.43 (3.47) 25.00 (4.75)
Meaning in life: fulﬁllment
T3 34.04 (6.12)
z 33.71 (5.47)
z 30.86 (5.48) 33.09 (6.08) 33.05 (5.90) 30.75 (6.45)
zPost-hoc test. Diﬀers from the oldest age group (565 years).
zp50:05;
zzp50:01;
zzzp 5 0.001.
yPost-hoc test. Diﬀers from youngest age group (5 45 years).
yp50:05;
yyp50:01.
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aged references ðp50:01Þ.
Psychological functioning
Age differences among cancer survivors.
At all points in time, survivors’ age was not
signiﬁcantly related to the level of depressive
symptoms. The qualitative data, however, showed
that younger survivors reported more general
cancer-related thoughts than older survivors (28
and 21% versus 8%) ðp50:001Þ. Younger survi-
vors also reported more thoughts about a possible
cause of cancer (37 and 34% versus 8%) and about
the question ‘Why me?’ (24 and 25% versus 6%)
than survivors aged 65 years or older ðp50:05Þ.
Younger survivors also reported to a greater
extent that they had become more attentive to
physical symptoms over time (57 and 38% versus
25%) ðp50:05Þ. We found no signiﬁcant age-
differences in a fear of cancer recurrence (48, 37,
and 39%).
Age differences among references. At all points
in time, references’ age was not signiﬁcantly
related to the level of depressive symptoms.
Differences between cancer survivors and
references. Survivors aged 45–65 years reported
signiﬁcantly more depressive symptoms than
similar-aged references, at T1 ðp50:001Þ
and T2 ðp50:05Þ. At T1, survivors younger
than 45 years also reported more depressive
symptoms than similar-aged references, but this
difference was not signiﬁcant ðp ¼ 0:07Þ. At T3, all
survivors showed levels of depressive symptoms
that were comparable to those in similar-aged
references.
Meaningfulness in life
Age differences among cancer survivors.A t8
years after diagnosis (T3), survivors’ age was
signiﬁcantly related to a global sense of mean-
ingfulness in life ðp50:05Þ. Compared to older
survivors, survivors younger than 65 years re-
ported to a greater extent that they had a
meaningful perspective and important goals in life
(‘framework’) and gained a sense of fulﬁllment out
of their life (‘fulﬁllment’).
Age differences among references. A similar
association between age and a sense of
meaningfulness in life was found in references,
but this relationship was not statistically signiﬁ-
cant.
Differences between cancer survivors and refer-
ences. No signiﬁcant differences between survi-
vors and similar-aged references were found in a
sense of meaningfulness in life.
Positive consequences of illness
At 8 years after diagnosis (T3), survivors
younger than 65 years did not signiﬁcantly report
more positive consequences of illness than those
aged 65 years or older. However, a closer look at
the individual items showed that certain items were
endorsed signiﬁcantly more often by younger than
by older cancer survivors ðp40:01Þ.
Compared to survivors of 65 years or older,
survivors in the two younger age groups reported
more often that they had become more mature (49
and 32% versus 11%), were less concerned about
the approval of others (67 and 62% versus 23%),
lived more intense (67 and 63% versus 34%), and
had a greater appreciation of life (91 and 80%
versus 54%) as a result of illness. Other items were
endorsed about equally frequent by the three age
groups. Examples of frequently reported items
were: ‘the illness made me: having stronger
relationships, being less judging, more tolerant
towards others, reﬂect about a goal in life, accept
life’.
The qualitative data supported these
ﬁndings. Younger survivors were more likely
to say that cancer had changed their life (51 and
31% versus 7%) ðp50:001Þ. Younger survivors
also reported more often than older survivors
that they now had a greater appreciation
of the relationships with their family (48 and
26% versus 10%) and their partner (51 and 21%
versus 14%) than 8 years ago ðp50:05Þ. Younger
survivors also reported more often than older
survivors that they now had a greater appreciation
of themselves (51 and 32% versus 3%) and greater
appreciation of their life in general (62 and 50%
versus 17%) than 8 years ago ðp50:01Þ.A
substantial number of the survivors (about
30–50%) attributed these positive changes to the
cancer experience.
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In order to examine whether the eﬀect of age
was not due to the eﬀect of other sociodemo-
graphic factors, multivariate analyses were per-
formed, controlling for gender, marital status, and
education. In general, the same picture emerged,
with a few exceptions. The association between age
and limitations in household activities in survivors
at T2 became signiﬁcant ðp50:05Þ. The signiﬁcant
association between age and physical symptoms at
T3 became nonsigniﬁcant, both in survivors and
references.
Comparisons between survivors and similar-
aged references showed that certain signiﬁcant
associations became nonsigniﬁcant at T2: the
association of age with limitations in social
activities in those younger than 45 years, and the
association of age with physical symptoms and
with depressive symptoms in those aged 45–65
years.
DISCUSSION
The results of the present longitudinal study
demonstrate that survivors’ age at the time of
diagnosis and the normal process of aging both
inﬂuences the process of adjustment to cancer.
Comparisons with references without cancer de-
monstrated that survivors’ physical functioning in
the initial period after diagnosis is most strongly
aﬀected by cancer and its treatment. At eight years
after diagnosis, their physical functioning seems to
be more strongly inﬂuenced by the normal process
of aging. These ﬁndings generally applied to
survivors in all three age groups. Regarding
psychological functioning, only survivors younger
than 65 years reported elevated levels of depressive
symptoms in the initial period after diagnosis,
compared to similar-aged references. In the long-
term, cancer survivors of all ages reported levels of
depressive symptoms, that were comparable to
those in similar-aged references. Yet, younger
survivors were more likely than older survivors
to report cancer-related thoughts and a search for
meaning in the cancer experience.
At three months after diagnosis, all age groups
of survivors reported elevated levels of physical
symptoms and functional limitations in household
and social activities, compared to similar-aged
references. Survivors aged 45–65 years continued
to report such higher levels of functional limita-
tions up till 15 months after diagnosis. At 8 years
after diagnosis, all age groups of survivors showed
levels of physical symptoms and functional limita-
tions that were comparable to those in similar-
aged references. In both groups (survivors and
references), those aged 65 years or older reported
more physical impairment than those younger
than 65 years. Thus it seems that in the eight year
period following diagnosis, cancer survivors re-
semble more and more the reference group, with
physical functioning being aﬀected by the normal
process of aging and the increased incidence of
chronic illnesses and general health problems.
The only exception to this rule was found in
survivors aged 45–65 years. At eight years after
diagnosis, they still reported more physical symp-
toms than similar-aged references. In fact, their
level of physical symptoms was more comparable
to that in survivors aged 65 years or older. This
interesting ﬁnding provides support for the belief
that among older adults, cancer and its treatment
may accelerate the aging process and accentuate a
sense of physical vulnerability experienced nor-
mally with aging (Rowland, 1989). Since physical
symptoms probably have a somatic and a psycho-
logical component, it remains unclear to what
extent this ‘‘speeding up’’ of the aging process is
real or imagined (Chaturvedi and Maguire, 1998).
Evidence for the belief that psychological pro-
cesses may aﬀect the subjective experience of
physical symptoms was found in the qualitative
data. The results showed that especially younger
survivors had become more attentive to physical
symptoms over time. Although such heightened
somatic alertness and distress may to some degree
be an unavoidable consequence of cancer, provid-
ing information about the process of physical
recovery and the self-monitoring of physical
symptoms may help survivors to establish or
maintain a balance between inattentiveness to
and preoccupation with physical symptoms (Gray
et al., 1998; Jenkins et al., 2001; Somerﬁeld et al.,
1999).
Regarding psychological functioning, survivors
younger than 65 years, especially those aged 45–65
years, experienced elevated levels of depressive
symptoms in the ﬁrst months after diagnosis,
compared to the reference group. In the Introduc-
tion, we already mentioned that the perceived
meaning of the cancer diagnosis is likely to be
inﬂuenced by patients’ age at the time of diagnosis.
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more common among the elderly, younger cancer
patients may be less prepared. Furthermore,
younger cancer patients may have a more pro-
found sense of loss, as they may be especially
challenged with disruptions of their daily routines
and roles, uncertainty about the future and
important life goals, concerns about the partner
and children, feelings of disﬁgurement, sexual
problems, and a sense of physical vulnerability
experienced normally at a later stage (Rowland,
1989; Siegel et al., 1999; Vinokur et al., 1990). The
process of social comparison may play an im-
portant role herein. Younger cancer survivors may
compare themselves with family members and
friends of their own age. Since serious chronic
illnesses are less common at a younger age, such
comparisons may lead to feelings of being
diﬀerent, isolated, and a sense of deprivation,
seeing for example that others have a better
physical health and fewer restrictions in their daily
life (Van der Zee, 1996). Patients older than 65
years may also be confronted with multiple
consequences of cancer, such as increased physical
and functional impairment, social isolation, and
feelings of dependency. However, they are more
likely to have accomplished many important life
goals and to be less involved in social roles (e.g.
work and family), thus having fewer competing
demands and responsibilities (Aldwin et al., 1996).
Moreover, their greater maturity and more ex-
tensive coping experience with previous stressful
life events may help them to minimize problems
and appraise the diagnosis of cancer as less
stressful (Moos and Schaefer, 1984; Mor et al.,
1994).
In the long-term, younger survivors did not
report more depressive symptoms than similar-
aged references. Thus the long-term psychological
functioning of younger survivors does not seem to
be globally impaired but rather speciﬁc, in terms of
more cancer-related thoughts. This ﬁnding demon-
strates that the majority of those who survive
cancer eventually have the capacity to cope with
the cancer experience.
Younger cancer survivors showed a greater
search for meaning in the cancer experience than
older survivors. They reported more thoughts
about the cause of the cancer and the question
‘Why me?’. They also experienced more positive
consequences of the cancer experience, such as
living more intense and each day to the fullest and
a greater appreciation of themselves and their life.
Why do cancer survivors, especially younger
survivors, search for meaning in the cancer
experience? According to Janoﬀ-Bulman and
Frieze (1983), the confrontation with a life-
threatening event challenges one’s basic beliefs
about one’s personal invulnerability, self-worth,
and meaningfulness of life. In such periods of
uncertainty and confusion, people may actively
search for meaning in an attempt to understand
why the unexpected and stressful event happened
and its personal signiﬁcance (Taylor, 1983). The
greater sense of threat and emotional distress in
response to a diagnosis of cancer may have
motivated younger cancer patients to search for
and create positive meaning (Folkman, 1997).
Such cognitive eﬀorts may enable patients to cope
with the negative consequences of the illness and
to restore their psychological well-being (Folk-
man, 1997; Taylor, 1983).
Several methodological considerations should
be kept in mind when interpreting the ﬁndings of
the present study. First, the moderate number of
references that returned the participation form
may cause concern regarding the validity of the
results. Still, the fact that levels of functioning in
references were comparable to those in other
samples of references from the general population
underpins the representation of our reference
group. Second, the majority of the survivors
included were female, lower educated, living with
a partner, and diagnosed with a cancer stage I or
II, thus having a relatively good prognosis. In the
eight years following diagnosis, about half of the
original sample dropped out, especially older, male
patients diagnosed with colorectal or lung cancer,
and an advanced stage of disease. These processes
of selective drop out should be taken into account
when interpreting and extrapolating the results.
Third, we have not analyzed changes in functioning
(e.g. diﬀerence scores). Given that patients were
included after the diagnosis, their functioning was
impaired by cancer and its treatment. Thus we
have no true baseline assessment and comparisons
between patients and references in diﬀerence-
scores of functioning will misrepresent the process
of adjustment.
Overall, the results of the present study demon-
strate that age is more than a statistical control
variable. The ﬁndings provide an intriguing
description of the complex and interwoven pro-
cesses of long-term adjustment to cancer and
normal process of aging. Future research is needed
to examine more closely why a younger age is
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which younger cancer survivors are at greatest risk
of long-term maladjustment to cancer. Further-
more, future research is needed to sophisticate the
deﬁnition and assessment of positive consequences
of illness. For instance, it is possible and necessary
to distinguish perceived beneﬁts from the illness as
an outcome from those as a coping style? What
types of changes should be considered as personal
growth? Is the perception of positive consequences
an one-dimensional concept or do we need to
distinguish multiple dimensions?
In the mean-time, health-care practitioners may
use the ﬁndings to guide their care of cancer
survivors. Long-term cancer survivors probably
do not need standard psychological treatment.
Yet, health-care practitioners may inform cancer
survivors about the process of physical recovery
and about the normal eﬀects of aging on physical
functioning. Furthermore, rather than focusing
solely on alleviating psychological distress, health-
care practitioners should also be open for existen-
tial issues. They may help survivors with the
process of ﬁnding (positive) meaning in the cancer
experience and assist survivors with the integration
of the cancer experience into their self-concept and
narrative of life.
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